The Claims 



1. A digutal signal processing system comprising: 

a) a signal processor adapted to be 
connected to a pair of signal 
transmission paths and through which 
signal commands on one of the paths are 
transmitted; and 

b) a signal canceller operatively associated 
with the signal processor to subtract 
undesired signals from received signals 
on tHe other of the paths, the signal 
canceller employing Auxiliary- Vector 
filtering . 

2. The system according to claim 1, wherein the 
signal canceller contaiAs an array of filter 
coefficients and whereinvthe Auxiliary Vector filtering 
and multiplies the signals by the array of filter 
coefficients and subtract s\ the result from the 
transmitted signal commandsV 

3. The system according to claim 1, wherein the 
signal canceller is adaptive jkn being capable of 
changing the filter coefficients while receiving data 
from the transmitted signal commands and from the 
received signals. \ 

4. The system according to Vilaim 2, wherein the 
filter coefficients are obtained usang the algorithm: 

R=Y T *Y \ 
V=Y T *X \ 
G =(R*v-(V T *R*V) *V) /norm(R*V- (V T *R*V) *V) 
U= (G T *R*V) / (G T *R*G) \ 
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v w=V-U*G 

where the Vector Y contains N values of the received 
signal y[n]\ where N is the number of filter 
coef f icienta, X contains one value x[n] of the 
5 transmitted signal commands, G is the Auxiliary Vector, 
U is a scalan which minimizes output variances of the 
filter coef f ioLLent s and w is a vector containing the 
filter coefficients . 

10 5. The system according to claim 1, wherein voice 

signals are processed. 
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6. The system according to claim 1, wherein the 
signal processor is the digital signal processor of a 

15 voice mail system, and wherein the signal commands 

include voice mail prompts and the undesired signals 
include echo. 

7. A digital signal processing system comprising: 
20 a) a near emd and a far end connected by a 

pair of sUgnal transmission paths; 

b) a signal processor at the near end 
through which signal commands are 
transmitted\ from the near end to the far 

25 end; 

c) a signal traAsducing device at the far 
end to receive the signal commands and to 
transmit to tt\e near end signals 
indicating the\state of the signal 

30 transducing devVLce; and 

d) a signal cancelAer operatively associated 
with the signal Processor to subtract 
undesired signals\from the received 
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signals, the signal canceller employing 
Auxiliary-Vector filtering . 



10 



8. 'She system according to claim 7, wherein the 
signal canceller contains an array of filter 
coef f icients\ and wherein the Auxiliary Vector filtering 
takes the siqnals transmitted from the far end and 
multiplies th& transmitted signals by the array of 
filter coefficients and subtracts the result from the 
signal commands transmitted from the near end. 
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9. The system according to claim 1, wherein the 
signal canceller Ys adaptive in being capable of 
changing the filte\r coefficients while receiving data 
15 from the signal conkiands transmitted from the near end 
and the signals transmitted from the far end. 



10. The system according to claim 8, wherein the 
20 filter coefficients ar^ obtained using the algorithm: 

R=Y T *Y 
V=Y T *X 

G= (R*V- (V T *R*V) *V) /norm(R*V- (V T *R*V) *V) 
25 U= (G T *R*V) / (G T *R*V) 

w=V-U*G 



where the vector Y contains N values of the received 
signal y[n] where N is the number of filter 
30 coefficients, X contains one Value x[n] of the 

transmitted signal commands, Q is the Auxiliary Vector, 
U is a scalar which minimizes output variances of the 
filter coefficients and w is a yector containing the 
filter coefficients . 



IB.. The system according to claim 7, wherein voice 
signal^ are processed. 

12\ The system according to claim 7, wherein the 
signal processor is the digital signal processor of a 
voice mall system, the signal transducing device is a 
telephone\set, wherein the signal commands include voice 
mail prompts and the undesired signals include echo, 
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iigital signal processing method comprising: 



a) \ transmitting signal commands from a near 
\r\d including a signal processor over a 

.rst signal path to a far end including 
a signal transducing device; 

b) receiving over a second signal path from 
the \ar end to the near end signals 
indicating the state of the signal 
transducing device; and 

c) cancelling undesired signals from the 
signals received at the near end 
utilizing\a signal canceller employing 
Auxiliary-Vector filtering . 



14. The method according to claim 7, wherein the 
signal cancelling includes Aroviding an array of filter 
coefficients and wherein theVAuxiliary Vector filtering 
takes the signals transmitted\ f rom the far end and 
multiplies the transmitted signals by the array of 
filter coefficients and subtracts the result from the 
signal commands transmitted froit\ the near end. 



15. The method according to \claim 7, wherein the 
signal cancelling is adaptive in being capable of 



changing tlae filter coefficients while receiving data 
from the siVjnal commands transmitted from the near end 
and the signals transmitted from the far end. 

16. Tha method according to claim 14, wherein the 
filter coefficients are obtained using the algorithm: 

R=Y T *V 
V=Y T *X 

G= (R*w- (V T *R*V) *V) /norra(R*V- (V T *R*V) *V) 

u= (g t *r*v) / ( g t *r*g ) 
w=v-u*q 

where the vector y\ contains N values of the received 
signal y[n] where N\is the number of filter 
coefficients, X contains one value x[n] of the 
transmitted signal coWands, G is the Auxiliary Vector, 
U is a scalar which mdViimizes output variances of the 
filter coefficients anck w is a vector containing the 
filter coefficients. \ 

17. The method according to claim 7, wherein voice 
signals are processed. \ 

18. The method according to claim 7, wherein the 
signal processor is the digiVal signal processor of a 
voice mail system, the signal\ transducing device is a 
telephone set, wherein the signal commands include voice 
mail prompts and the undesiredXsignals include echo. 

19. A program storage device readable by a machine 
embodying a program of instructions executable by the 
machine for signal processing in wnich undesired signals 
are cancelled, the instructions comprising: 
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transmitting signal commands from a near 
end including a signal processor over a 
first signal path to a far end including 
a signal transducing device; 

b) ^receiving over a second signal path from 
le far end to the near end signals 

indicating the state of the signal 
transducing device; and 

c) cancelling undesired signals from the 
signals received at the near end 
utilizing a signal canceller employing 
Auxiliary- Vector filtering . 
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20. The program storage device according to claim 
15 19, wherein the signal cancelling includes providing an 

array of filter coefficients and wherein the Auxiliary 
Vector filtering takes the\signals transmitted from the 
far end and multiplies the transmitted signals by the 
array of filter coef f icients\ and subtracts the result 
20 from the signal commands trair^mitted from the near end. 

21. The program storage device according to claim 
19, wherein the signal cancelling is adaptive in being 
capable of changing the filter coefficients while 

25 receiving data from the signal co\nmands transmitted from 
the near end and the signals transmitted from the far 
end. 



22. The program storage device according to claim 
30 20, wherein the filter coefficients Sjre obtained using 
the algorithm: 
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R=Y T *Y \ 

V=Y T *X \ 

G= (R*V- (V T *R*V) *V) /norm(R*V- (VA*R*V) *V) 



\n=(G T *R*V) / (G T *R*G) 
W=V-U*G 

where the vector Y contains N values of the received 
signal y[n] where N is the number of filter 
coefficients, V contains one value x[n] of the 
transmitted signal commands, G is the Auxiliary Vector, 
U is a scalar wh\ch minimizes output variances of the 
filter coefficients and w is a vector containing the 
filter coefficients^ 

23. The program\ storage device according to claim 
19, wherein voice signals are processed. 

24. The program stosrage device according to claim 
19, wherein the signal processor is the digital signal 
processor of a voice mail s\stem, the signal transducing 
device is a telephone set, wherein the signal commands 
include voice mail prompts anaV the undesired signals 
include echo. \ 



